Adenosine attenuates phorbol ester-induced negative inotropic and vasoconstrictive effects in rat hearts.
Phorbol esters reduce cardiac contractility and produce coronary vasoconstriction presumably by stimulating protein kinase C (PKC). We tested whether adenosine altered the response to phorbol 12-myristate 13-acetate (PMA) in isolated rat hearts. Hearts, perfused at constant flow and constant heart rate, were exposed to PMA (10 nM) for 30 min and then allowed 30 min of recovery. PMA reduced left ventricular developed pressure (LVDP) from 81 +/- 2 to 49 +/- 3 and 40 +/- 2 mmHg (51 +/- 3% of baseline LVDP) after 30 min infusion and 30 min recovery, respectively. PMA also increased coronary perfusion pressure to 224 +/- 13% of baseline after 60 min. The PKC inhibitor bisindolylmaleimide (0.5 microM) blocked the PMA-induced negative inotropy and vasoconstriction. Adenosine (100 microM) and the A1-agonist 2-chloro-N6-cyclopentyladenosine (CCPA, 0.1 microM) significantly attenuated the negative inotropic effect of PMA as LVDP was maintained at 81 +/- 4% and 99 +/- 7% of baseline, whereas CGS-21680, an A2-agonist, had no beneficial effect on function (54 +/- 4% of baseline). Adenosine and CGS-21680 (0.1 microM), but not CCPA, significantly attenuated PMA-induced coronary vasoconstriction. These results suggest that adenosine receptor activation may modulate myocardial PKC activity or attenuate the effects of increased PKC activity.